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FIGURE 16.1 Basic Processing Sequence for Silicon 
N-channel MOSFET with Metal Gate: (a) Source/drain 
N+ diffusion/implant, (b) Channel stop P+ implant, 


(c) Channel implant and gate oxide growth, (d) Metal 
deposition and etch, (e) Layout defining channel width 
W and length L 
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FIGURE 16.2 Basic Processing Sequence for Silicon 
N-channel MOSFET with Polysilicon Gate: (a) Gate 
oxide growth, Si 3 N 4 growth and etch, channel stop 
implant, thick oxide growth, (b) Si 3 N 4 removal, polysilicon 
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implant, (d) Metal deposition and etch and passivation 
layer deposition, (e) Layout defining channel width W 
and length L 
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FIGURE 16.5 Determination of Drain and Source for Symmetric NMOS, i.e. body not tied to either end of channel 


















































































































































































Example 16.1 NMOS Drain Current 
Calculation 

An NMOS transistor has k = 20jitA/V 2 and V TO = 1 
V. Assume y L = 0. Find the d rain curre nt for the 
edge of s aturation (i.e. V DS = V cs - V T ) for V cs = 3 
V using both the linear and saturation drain current 
expressions. 
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Example 16.2 iVM 

U5 Threshold Voltage 















Calculation 

For the MOSFET of Example 16.1, calculate the 
threshold voltage for a body-bias of 3 V. Use y L = 
0.54 V 1 ' 2 , and 2</> F = 0.6 V. 
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FIGURE 16.6 P-channel MOSFET, Reversal of Voltage 
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FIGURE 16.9 CMOS Cross Sections (a) N-well CMOS 
>rocess: P-substrate with PMOS device built inside 
vl-wells, (b) P-well CMOS process: N-substrate with 
^JMOS device built inside P-wells 
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